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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group II, claims 3-18, in the reply filed on 04/18/2006 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

4. Claim 6 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. The limitation of "the 
semiconductor substrate is a substrate having a strain induction layer" of claim 6 is 
already recited as "a semiconductor substrate which is made of a second material at 
least whose surface functions as a strain induction material" wherein 'a strain induction 
material' of ('at least') the 'surface of a semiconductor substrate' is considered as 'the 
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strain induction layer' in the first step of claim 3. (By the same reason, the limitation of 
" the strain induction layer is left on the second substrate" in claim 17 is acceptable). 
[Therefore, the dependency of claims 7-9 and 11 is in need of change if claim 6 is 
canceled.] 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

6. Claims 3-8, 10-12 and 16 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Chu et al. US 6,890,835 B1. 

Re claim 3, the Chu et al. reference discloses a semiconductor substrate 
manufacturing method comprising: 

a first step of forming a strained semiconductor layer 40 which is made of a first 
material on a semiconductor substrate 10/20/30 which is made of a second material at 
least whose surface 30 functions as a strain induction (relaxed) material to prepare a 
first substrate (fig. 1); 

a second step of bonding the strained semiconductor layer 40 of the first 
substrate (of fig. 1) to a second substrate 80 which is made of the first material (fig. 2); 
and 
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a third step of removing a member (partial of element 10) on a side of the first 
substrate 10/20/30 except the strained semiconductor layer 40 and leaving the strained 
semiconductor layer 40 on the second substrate 80 (fig. 3). 

Re claims 4-5, the first material is silicon (col. 3, line 63), and the second material 
is Sh. x Ge x (0<x<1) of element 20 and/or Sii. y Ge y (0<y£l) of element 30 (col. 3, lines 50- 
58). 

(Claim 6 is treated as a part/section of claim 3 as considered in the objection 
wherein the semiconductor substrate 10/20/30 is a substrate having a strain induction 
(relaxed) layer 20/30 formed on a surface 32.) 

Re claim 7, the semiconductor substrate 10/20/30 is a substrate obtained by 
forming the strain induction (relaxed) layer 20/30 on a silicon substrate 10. 

Re claim 8, a separation layer 70 is formed under the strain induction (relaxed) 
layer 20/30 (the step between fig. 1 and fig. 2, col. 4, line 26-32 "Hydrogen Induced 
layer Transfer Technique" incorporated by reference US 6,524,935). 

Re claims 10 and 16, the removal of the member on the side of the first substrate 
in the third step comprises a step of separating a partial member on the side of the first 
substrate at the separation layer 70 (fig. 3); the member on the side of the first substrate 
except the strain induction layer 30, which remains on a side of the second substrate 
80, is removed after the separation step at the separation layer (fig. 4). 

Re claims 11-12, the strain induction layer 30 and/or 20 is essentially made of 
silicon and an additional material, Sii. x Ge x (0<x<1) of element 20 and/or Sii- y Ge y 
(0<y<1)of element 30. 
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7. Claims 3-7, 17 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Canaperi et al. US 6,524,935 B1. 

Re claim 3, the Canaperi et al. reference discloses a semiconductor substrate 
manufacturing method comprising: 

a first step of forming a strained semiconductor layer 40 which is made of a first 
material on a semiconductor substrate 10/20/30 which is made of a second material at 
least whose surface 30 functions as a strain induction (relaxed) material to prepare a 
first substrate (fig. 1); 

a second step of bonding the strained semiconductor layer 40 of the first 
substrate (of fig. 1) to a second substrate 80 which is made of the first material (fig. 3); 
and 

a third step of removing a member (10/20/72) on a side of the first substrate 
10/20/30 except the strained semiconductor layer 40 and leaving the strained 
semiconductor layer 40 on the second substrate 80 (fig. 4). 

Re claims 4-5, the first material is silicon (col. 3, line 32), and the second material 
is Sii. x Ge x (0<x<1) of element 20 and/or Sii. y Ge y (0<y£l) of element 30 (col. 3, lines 33- 
59). 

(Claim 6 is treated as a part/section of claim 3 as considered in the objection 
wherein the semiconductor substrate 10/20/30 is a substrate having a strain induction 
(relaxed) layer 20/30 formed on a surface 12.) 

Re claim 7, the semiconductor substrate 10/20/30 is a substrate obtained by 
forming the strain induction (relaxed) layer 20/30 on a silicon substrate 10. 
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Re claim 8, a separation layer 70 is formed under the strain induction (relaxed) 
layer 74 (figs. 2 and 4). 

Re claims 9 and 15, the strain induction (relaxed) layer 30 of Si 1 . y Ge y (0<y<1) 
also serves as a separation layer (figs. 2-4). 

Re claims 10 and 16, the removal of the member on the side of the first substrate 
in the third step comprises a step of separating a partial member on the side of the first 
substrate at the separation layer 70 (fig. 4); the member on the side of the first substrate 
except the strain induction layer 30, which remains on a side of the second substrate 
80, is removed after the separation step at the separation layer (fig. 5). 

Re claims 11-12, the strain induction layer 30 and/or 20 is essentially made of 
silicon and an additional material, Sii. x Ge x (0<x<1) of element 20 and/or Sii. y Ge y 
(0<y<1) of element 30. 

Re claim 17, after only the strain induction layer 74 is left on the second 
substrate 80, planarizing a surface 75 of the strain induction layer 74 (figs. 4-5 and 
corresponding passages). 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chu et al. as applied to claims 3-8, 10-12 and 16-17 above, and further in view of Park 
et al. US Pub. 2003/0230778 A1. 

Re claims 13-14, the Chu et al. reference discloses substantially all of the instant 
invention but does not disclose the separation layer is essentially made of a porous 
material. 

The Park et al. reference discloses silicon substrate 140 in all three embodiments 
can be made porous by anodization, "after the bonded first and second substrates are 
annealed and the first substrate is separated along the porous silicon layer and 
removed, the porous silicon layer remaining on the silicon layer is removed" ([0019]) to 
have better epitaxially grown active layer and faster removing of the porous silicon layer 
after separation (incorporated by reference US 5,876,497). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the method of Chu et al. with porous anodized layer because the 
porous anodized layer of Park et al. would provide the Chu et al. method with better 
epitaxially grown active layer and faster removing of the porous silicon layer after 
separation. 

10. Claims 9, 13-15 and 18 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Canaperi et al. as applied to claims 3-7, 17 above, and further in view of Lee et al. 
US 6,881,650 B2. 
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Re claims 9, 13-15 and 18, the Canaperi et al. reference discloses substantially 
all of the instant invention but does not disclose the separation layer is the separation 
layer and essentially made of a porous material. 

The Lee et al. reference discloses a porous silicon germanium 116 can be 
formed between the two epitaxially formed silicon germanium layers 114' and 1 18 to 
prevent lattice defects (abstract, [0037]-[0039]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the method of Canaperi et al. with the porous silicon germanium 
because the porous silicon germanium of Lee et al. would provide the method of 
Canaperi et al. with a layer of pores that "makes it possible to form the silicon- 
germanium layer and the strained silicon layer without defects" (Lee et al.'s [0021]). 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh V. Pham whose telephone number is 571-272- 
1866. The examiner can normally be reached on M-Th (6:30-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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